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THE PATENT OFFICE, 
12th April, iq&j 

1 

theV.c resin cellular material is bonded at 
both sides to facings of sheet synthetic resin 

20 so as to form a board having a multi-ply con- 
struction. However, the process for the pro- 
duction of such a mulri-ply board is compli- 
cated and expensive, and, furthermore, such 
a construction has the disadvantage that the 

25 core struVure tends to separate from the 
sheets forming the facings of the board. Also 
one-piece synthetic resin boards have been 
produced by a rolling process in which molten 
synthetic resin is forced between a plurality 

30 of cooled rolls thereby being cooled and set, 
or by an extrusion process in which molten 
synthetic resin is extruded from an extrud- 
ing die device and is placed in contact with 
the surface of a stationary metallic plate, 

35 thereby being cooled and set, or alternatively, 
a sheet of heat-softened synthetic resin 
material is cooled by jets of cool water or air 
to a predetermined temperature and thereby 
set. However, for the production of synthetic 

40 res;n b ^ard having an internal cellular con- 
struction as hereinafter described, any of 
the 'known processes may not be altogether 
ratisfactory because the boards tend to be 

[Price 



D 63865/14 



prises a die head and a core disposed within 
said die head and divided into a plurality of 
mandrels corresponding in shape to the shape 
of the cells of the board to be extruded, air 
or a filler material being supplied to the cells 65 
during such extrusion, and wherein the pres- 
sure of the air or filler material supplied to 
the cells is regulated and at least one surface 
of the extruded board is engaged by a shap- 
ing and cooling surface to determine the in- 70 
tcrnal cell configuration and the outer sur- 
face shape of the board. 

The invention includes apparatus for pro- 
ducing a synthetic resin board comprising an 
extrusion head containing an extrusion cham- 75 
her and provided with an extrusion orifice 
and a material inlet connected to the extru- 
sion chamber, a core in said extrusion head, 
said core being divided into a plurality of 
mandrels at said extrusion orifice, said man- 80 
drels being spaced from one another and 
from the walls of the extrusion orifice to 
form cells in the board separated by longi- 
tudinal partition walls, each mandrel having 
a passage for tic supply of air of filler 85 
material to the cells and a cooling and setting 
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We, Yuzo Kawamura, a Japanese National, 
of 1826—26, Kosone, Toyonaka-shi, Osaka- 
fu, Japan, and Tokan Kogyo Company 
Limited, a Japanese Company, of Section 
32, No. 11, 3-chome, Ikejiri, Setagaya-ku, 
Tokyo, Japan, do hereby declare the inven- 
tion, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly des- 
cribid ii* and by the following statement: — 
The present invention relates to the pro- 
duction of synthetic resin board by extrusion 
and to the product board. 

For light weight board a so-called sand- 
wich type construction has been employed in 
which a core structure such as paper honey- 
comb, synthetic resin honeycomb or syn- 
thetic resin cellular material is bonded at 
both sides to facings of sheet synthetic resin 
so as to form a board having a multi-ply con- 
struction. However, the process for the pro- 
duction: of such a multi-ply board is compli- 
cated and expensive, and, furthermore, such 
a construction has tie disadvantage that the 
core structure tends to separate «from the 
sheets forming the facings of the board. Also 
one-piece synthetic resin boards have been 
produced by a rolling process in which molten 
synthetic resin is forced between a plurality 
of cooled rolls thereby being cooled and set; 
or by an extrusion process in which molten 
synthetic resin is extruded from an extrud- 
ing die device and is placed in contact with 
the,' surface of a stationary metallic plate, 
thereby being cooled and set, or alternatrvely, 
a theet of heat-softened synthetic resin- 
material is cooled by jets of cool water or air 
to a predetermined temperature and thereby 
set However, for the production of synthetic 
resin board having an internal cellular con- 
struction as hereinafter described, any of 
the known processes may not be altogether 
satisfactory rjecause the boards tend to be 

[Price 



easily deformed in handling and the extruded 
board has very low heat conductivity and the 
result is a low rate of cooling, especially at 
the interior of the board so mat the rate of 
contraction between various parts of the 
board differ greatly with the result that, in 
the ccoling-plasticiziug stage, variations may 
occur in the thickness of the outer facings 
of the board thereby making at impossible to 
maintain the desired shape and dimensions 
in the finished article. 

Accordingly the present invention com- 
prises a process for continuously producing a 
synthetic resin board having a predetermined 
cross sectional configuration of cells wherein 
the synthetic resin is heated and extruded 
through an extrusion die device which com- 
prises a die head and a core disposed within 
said die head and divided into a plurality of 
mandrels corresponding in shape to the shape 
of the cells of the board to be extruded, air 
or a filler material being supplied to the cells 
during such .extrusion, and wherein the pres- 
sure of the air or filler material supplied to 
the cells is regulated and at least one surface 
of the extruded board is engaged by a shap- 
ing and cooling surface to determine the in- 
ternal cell configuration and tie outer sur- 
face shape of the board. 

The invention includes apparatus for pro- 
ducing a synthetic resin board comprising an 
extrusion head containing an extrusion cham- 
ber and provided with an extrusion orifice 
and a material inlet connected to the extru- 
sion chamber, a core in said extrusion head, 
said core being divided into a plurality of 
mandrels at said extrusion orifice, said man- 
drels being spaced (from one another and 
from the walls of tie extrusion orifice to 
form cells in the board separated by longi- 
tudinal partition walls, each mandrel having 
a passage for the supply of air of filler 
material to the ceHs and a cooling and setting 
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.device having faces by which it is adapted 
to engage the opposite facings of the extruded 
board for cooling the board at a thickness 
determined by the distance between the faces 

5 of said cooling and setting device. 

The invention is further described, by way 
of example, with reference to the accom- 
panying drawings in which: — 

Figs. 1 to 5 are sectional view? cf parts 

10 of several embodiments of synthetic resin 
board made by the process of the present in- 
vention; 

Pig. 6 is a detail perspective view of the 
board shown in Fig. 1; 
15 Figs. 7 and 8 are longitudinal sections of 
the board made by processes according to 
two further embodiments cf the invention; 

Fig. 9 is a detail perspective view cf a 
board made by yet another embodiment cf 
20 process according to the invention; 

Fig, 10 is a diagrammatic sectional eleva- 
tion of an extruding machine constructed in 
accordance with the present invention; 
Fig. 11 is a front elevation of the die 
25 device of the machine of Fig. 10, viewed on 
the line X — X; 

Fig. 12 is a perspective view cf the core 
divided into mandrels and constituting part 
of the extruding machine shown in Figs. 10 
30 and 11; 

Fig. 13 is a vertical sectional view of a 
setting shaping device to be employed in 
conjunction with the extrusion head of the 
extruding machine shown in Figs. 10 and 11; 
35 Fig. 14 is a vertical sectional view of 
another embodiment of setting shaping device 
which also serves to prevent the shrinking of 
the board while it is being cooled and which 
is to be employed in conjunction with a 
40 modified extruding machine of the present in- 
vention;. 

Fig. 15 is a cross sectional view of a pro- 
duct made by the setting shaping device 
shown in Fig. 14; 

45 Fig. 16 is an. axial section of pan of a 
further .modified extruding machine which 
mnMiyt* is especially suitable for manufactur- 
ing a cylindrilorm board; 
Kg. 17 is an end devational view of the 

50 part shown in Fig. 16; and 

Fig. 18 is a perspective view cf the ex- 
truding machine whese part is shewn in 
Figs. 16 and 17. 
Referring now to Figs. 1 to 4 and Fig. 6 

55 of the accompanying drawings, numeral 1 
designates both facings of four embodiments 
of synthetic resin board extruded by che 
process of the present invention. The racings 
1 are formed integrally with longitudinal 

60 partition walls 2 provided therebetween ro as 
to define a plurality of cells 3 therebetween. 
The cells 3 are open at both ends cf the 
board and their configuration may be varied 
by changing the contour or disposition of the 

65 partition walk 2. 



Figs. 7, 8 and 9 show boards which have 
been made by modifying the extrusion process 
of the invention. In Fig. 7, transverse partion 
walls 5 extend between the partition walls 2 
end divide the interior of "the board into 70 
separate closed cells 6. In Fig. 8, internal ribs 
or protrusions 7 extend transversely between 
the partition walls 2 and strengthen and im- 
part resilience to the board. In the board of 
Fig. 9, the separat; air cells shown in Fig. 75 
7 are reduced in size so as to present a 
spherical cellular appearance. In the board of 
Fig. 5, the cells mentioned above with re- 
spect to the core of Figs. 1 and 6 are filled 
with either solid cr expanded filler of an 80 
organic or inorganic substance. However, 
such filler is equally applicable to boards 
having cress sectional forms other than that 
cf Figs. 1 and 5. 

In Figs. 1C to 12, one embodiment of an 85 
extrusion machine suitable for the produc- 
tion of synthetic resin board by a process in 
accordance with the present invention is 
shown. As seen from these Figs., the machine 
comprises an extrusion head 10 provided with 90 
a rectangular extrusion orifice 14, a material 
inlet 11 "disposed at die rear of the extrusion 
head for receiving mclten synthetic resin 
material and an extrusion chamber 13 com- 
municating with the inlet and with the out- 95 
let and defined by a tapered bore 12 of the 
head 10. Adjusting means 14a are disposed 
midway between the outlet 14 and the extru- 
sion chamber .13 for adjusting the width of 
the spaces A defined between the inner sur- 100 
faces "of the adjusting means 14c and a core 
17 'to be described hereinafter). Control 
plates 15 are provided in the front of the 
head for controlling the passage width at the 
outlet side of the head. As illustrated* in 105 
Fig. 12, the front end of the core 17 is 
divided by slots 28 into a plurality of man- 
drels whose cross section corresponds to the 
desired cross section of the cslfs of the ex- 
truded board. The cross section illustrated is 1 10 
suitable for producing *he board cf Fig. 2. 
Each mandrel has a longitudinal air passage 
2C and these passages 20 communicate with 
a ccumon air inlet "pipe 19. The pipe 19 is 
connected to a suitable external source of 115 
air under pressure. In Fig. 10, the core 17 
is shown as" being supported by a lug 18. 

A pair of opposed" endless metallic belts 22 
is disrejed beyend the head 1C and arc sup- 
ported by rotatable rollers 21. The endless 120 
belts are driven in the direction of extrusion 
by the rollers 21 and are perforated with a 
number of small holes. The rotable rollers 
21 are adjustably in position. A pair of 
opposed' suction chambers is provided, one 125 
at the inner face of each endless belt 22. The 
ruction chambers 26 contain cooling rollers 
23 which are themselves cooled by air. or 
water. Air is extruded from the suction 
.chambers 26 through outlets 25. If desired 130 
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only one of the belts 22 and its associated 
suction chamber can be operated, the other 
belt and suction chamber * standing idle to- 
gether with its cooling Tollers 23 or running 

5 freely. The drive mechanism (not shown) for 
the endless belts 22 may be such that the 
belts can be driven at a predetermined con- 
stant speed or intermittently in a regular 
periodic manner. In Fig. 1Q X numeral 27 

10 designates guide rolls for advancing the 
formed board to a predetermined picking up 
station. 

In the operation of the machine of Hgs. 
10 to 12, heated synthetic resin in a suitable 

15 state of fluidity is supplied under, pressure 
through the inlet 11 into the extrusion cham- 
ber 13 where it is divided into two streams, 
upper and lower, by the lug 18, but converge* 
into a single body as the streams leave the 

20 chamber 13 and then- simultaneously pass 
through the spaces A to form the (facings 1 
and through the inclined slots 28 to 'form the 
partition walls 2 of the board- being thereby 
extrtuded. During such extrusion, air "under a 

25 predetermined pressure is supplied 1 at a suit- 
able rate to the individual cells 3 by way of 
the respective air passages' 20 of the mandrels 
to prevent the extruded board from collaps- 
ing. Suction applied to the suction chambers 

30 26 causes the facings of the board to be 
drawn against the endless belts 22 and carried 
by the belts at a constant velocity. The 
thickness of the board is predetermined by 
i the spacing between the belts 22. As the 

35 board i> being moved in this way, it is cooled 
by cooling rollers 23 and stabilized at the 
desired thickness. Extruded board having cells 
3 of the shape shown in Fig. 2 is thereby 
obtained. The extruded board is then ad- 

40 vanced to a predetermined picking up station 
by the guide rolls 27 and cut into desired 
lengths for use. The overall thickness of the 
board can be changed by varying the distance 
between the pair of endless belts 22 and the 

45 rate of supply of air to the cells without 
changing the core 17 or the size of the orifice 
14. By heating the two rotatable rollers 21 
adjacent to the extrusion orifice 14- to a suit- 
able temperature subsequent deformation of 

50 the extruded board can be further controlled 
thus assisting in the stabilization of its di- 
mensions. . . 

The core 17 can he replaced -by other cores 
whose mandrels are of different cross sec- 

55 tions to obtain beards with cells of different 
configuration. For example, the mandrels can 
' be square or round to obtain the board 
shown m tig. 1 or Hg. 3. 
In the operation mentioned above, if the 

60 travelling movement of the opposed pair of 
endless belts 22 is intenrn^enrly stopped at 
predetermined intervals or the rate of pick- 
ing-up of the product therefrom is reduced, 
internal transverse partitions 3 (Fig. 7) or 

$5 knob like projections 7 (Fig. 8) may be ob- 



tained as the board is extruded, since the 
travel of the board is interrupted but not the 
rate of extrusion. The synthetic resin board 
having the separate air cells 6 as shown in 
Fig. 7 has great resilience. In addition, by in- 70 
jeering air at low pressure in spurts through 
the passages 20, a synthetic resin board hav- 
ing the cellular configuration shown in Fig. 
9 can be obtained. Furthermore if one of 
the two endless beks 22 is removed and the 75 
air pressure is sufficient to somewhat dilate 
the cells, a board having a cobbled surface as 
shown in Fig. 4 can be obtained. By supply- 
ing a suitable filler material through the air 
passages 20 into the cells 3 in place of air, 80 
a synthetic resin board having filled cells 
shown an Fig. 5 may be obtained. 

In the modified embodiment of extrusion 
machine shown in Hg. 13, a stationary cool- 
ing shaping device 29 is provided in place 85 
of the cooling shaping device comprising the 
endless belts 22, cooling rollers 23 and suc- 
tion chambers 26. The board which has been 
extruded through the spaces A of the extru- 
sion head 10 (which is the same as that of 90 
Fig. 10) is (fnctionally guided into contact 
with the contacting surfaces of the cooling 
shaping device 29. The device 29 can be ad- 
justed to vary the distance between these 
contacting surfaces. Exhaust pipes 32 extend 95 
across coaling chambers 33 of the cooling 
shaping device 29 Irani air passages 30 con- 
nected to suction bores 31 of the cooling 
shaping device 29 to generate suction that 
pulls both facings of the board into contact 100 
with the respective surfaces of the cooling 
shaping device so that the board is friction- 
ally guided in contact with the contacting sur- 
faces. As the board is moved along, the article 
is cooled by cooling air or water whose tern- 105 
perature is controlled and which is supplied 
to the cooling chambers 33 so that the board 
may be set in its predetermined dimension. In 
the extrusion machine of Fig. 13, the cooling 
shaping device 29 is divided into two parts. 110 
The fore-part 29a is maintained at a "tem- 
perature suitable to effectively cool the fac- 
ings I of the extruded board while the rear- 
part 29b is maintained at a temperature suit- 
able to effectively cooi the partition walk 2. 115 
The cooling shaping device may be divided 
into more than two parts, if desired, so that 
the facings and the partition walls of the 
board may be cooled at varying celling rates. 
Furthermore, the above contacting surfaces 120 
of the cooling shaping device may be sub- 
jected' to shot-psening or provided with a 
surface having smalt pits similar, to those 
produced by shot-peening. 

In the embodiment of extrusion machine 125 
of Fig. J 3, die extruded synthetic resin board 
is led away in direct contact with metallic 
endless belts 27, but if a layer of doth, paper 
cr synthetic resin is to be applied to the 
surface of the extruded board, such a finish- 130 
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ing layer is inserted between a metallic end- 
less belt 27 and the synthetic rcnn beard 
along the longitudinal direction cf the belt. 
The further modified embodiment cf estru- 

5 sion machine of Figs. 14 and 15 comprises an 
extrusion die having a pair of cores 17 which 
is adapted to extrude two synthetic resin 
beards 45 joined at their lateral edges ty 
excess material portions AS which serve to 

10 prevent lateral shrinkage cf the boards dur- 
ing cooling. The front cooling shaping and 
rear cooling shaping devices comprise a pair 
of outer cooling means 34, 40 respectively, 
and tie positions cf these coling means can 

15 be adjusted relative to their corresponding 
intermediate cooling means 37, 43, respec- 
tively. The front cooling shading devices 34, 
37 are provided with respective air passages 
35, 38 to permit cooling air to pass through 

20 the cooling shaping devices. Air pipes 36, 39 
connected to an external source (not shown) 
of cooling air communicate with the respec- 
tive air passages 35, 38. The rear coaling 
shaping devices 40, 43 are provided with 

25 cooling water passages 41, 44 respectively 
which communicate with externa! cooling 
water sources. When the extruded beards 
pass through the coding shaping devices in 
the direction indicated by the arrows B while 

30 cooling air is directed thereon at c suitable 
rate both facings 1 of the synthetic resin 
bc3rd are cooled and set by the frcnt cooling 
shaping devices and at the same time the 
excess material portions 45 (Fig. 15) are also 

35 cooled and solidified, and tie inner surfaces 
of said facings are restricted by the opposing 
sides cf the intermediately disposed ceding 
device 37. The partition walls 2 of the syn- 
thetic resin boards 45 are cooled and set by 
"40 the water-cooled rear cooling shaping device 
as the already solidified excess portions 45 
prevent the boards 45 frcm lateral shrinkage 
or deformation. The thus treated board is 
advanced toward a predetermined pick-up 

45 station by the rollers" 27 where the excess 
material 46 is cut-off by any suitable means. 

Figs. 16 and 17 show an extrusion die de- 
vice suitable for the extrusion of cylindrifcrm 
resin board. This extrusion die device com- 

50 prises a cylindrical extrusion head 47 having 
an outer extrusion cutlet 51, an insert disc 49 
having an inner extrusion outlet 50 and an 
annular core 48 divided into a plurality of 
mandrels by slots 59 as explained with refer- 

55 ence to Figs. 10, 11 and 12. The cross sec- 
tion of the mandrels corresponds to the de- 
sired cross section of the celfs of the cylindri- 
form board. The core 48 is arranged between 
the head 47 and the disc 49 so that annular 

60 spaces A remain therebetween as well as ex- 
trusion chambers 52 and 53. The head 47, 
the core 48 and the disc 49 are firmly held in 
position by air pipes 55 extending through 
these components and having centre bores 54 

65 extending therethrough. The annular core 48 



is provided with a number of air passages 56 
through which air is supplied to the cells of 
the cyiindriform board for forming the cellu- 
lar structure. The number of air passages 56 
corresponds to that of die cells to be formed 70 
between the outer and inner facings of the 
cyiindriform board. Air is supplied to the 
passages 56 by the air pipes 55 from an air 
supnly pipe (not shown). When molten syn- 
thetic resin material is supplied from a 75 
separate extrusion machine tfi rough the inlet 
57, a portion of molten resin material flows 
to the* extrusion chamber 52 and the re- 
mainder passes through the centre bore of the 
annular core 48 into the chamber 53 to fill 80 
the spaces A and the slots 59 and is then ex- 
truded out of the die device as a continuous 
cyiindriform board having cells 3 formed be- 
tween its outer and inner facings. The die de- 
vice is employed in conjunction with a cool- 85 , 
ing shaping device generally indicated by 
numeral 6C in Fig. 18. As shown in Fig. 18, 
the cooling shaping device 60 is supported 
cn the extrusion head by stays 62 and com- 
prises a plurality of nozzles 61 which are 90 
supplied with coding air through a cooling 
air pipe 63 frcm an external air source where- 
by the cyiindriform board may be shaped to 
the diameTer corresponding to that of the 
device 60. The pressure of the air forced into 95 
the interior cf ±e cyiindriform board be- 
tween the device 60 and the head 47 through 
the nczzles 61 inflates the cyiindriform board 
against the tendency thereof to shrink, there- 
by defining the diameter of the cyiindriform 100 
board by the device 60. At the same time, 
air blown cut to atmosphere through,, the 
clearance between the cyiindriform boara and 
the device €0 effects cooling of the cyiindri- 
form board. Immediately after having been 105 
extruded -from the die device, if the cyiindri- 
form synthetic resin beard is axially cut .open 
by means cf a cutting device 64 and the cut 
board is cooled and set in a desired focm, for 
instance, in a flat form, a flat synthet£ resin 110 
beard having two flat facings' or one flat 
facing as mentioned above in connection with 
Figs. 1 to 8 may be obtained as well as a 
cyi'indrically shaped article. 

In the embodiment shown in Figs. 16, 17 115 
and 18, as in the embodiment of Fig. 10, the 
core 48 may be supplied intermittently with 
air through its- passages 56 to form cyiindri- 
form boards having the cross sectional con- 
figurations shown in Figs. 3, 7, 8 and 9. 120 

Although the extrusion devices illustrated 
are horizontally arranged, a vertical arrange- 
ment is possible. 

WHAT WE CLAIM IS: — 

1. A process for continuously producing a 125 
synthetic resin board having a predetermined 
cross sectional configuration of cells wherein 
the synthetic resin is heated and extruded 
through an extrusion die device which com- 
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prises a die head and a core disposed within 
said die head and divided into a plurality of 
mandrels corresponding in shape to the shape 
of the cells ef the board to be extruded, air 
5 or a filler material being supplied to the cells 
during ruch extrusion, and wherein the pres- 
sure of the air or filler material supplied to 
the ceils is regulated and at least one sur- 
face of the extruded board is engaged by a 
10 shaping snd cooling surface to determine the 
interna] cell configuration and the outer sur- 
face shzyt c? the board. 

2/ A 'process as claimed in claim 1 in 
which die movement of the extruded board 
15 away from the die Ijead is intermittently inter- 
rupted or .varied whilst the rate of extrusion 
is unchanged in order to provide internal 
transverse partitions or ribs in tie board 
before the cooling is complete. 
20 3. A process as claimed in claim 1 or 2, 
in which the extruded board is transported 
from the die device by a pair of opposed end- 
less metallic perforated belts ani suction is 
applied to the perforations to cause the <fac- 
25 ings of the extruded board to adhere to the 
belts during cooling, the thickness of the 
finished board being determined by the dis- 
tance between the belts. 

4. A process as claimed in claim 1 or 2, 
30 in which the extruded board is transported 

■from the die device by an endless metallic 
/perforated belt and suction is applied to the 
1 perforations to cause one facing of the ex- 
truded hoard to adhere <o the belt during 
. 35 cooling whilst the other facing remains ex- 
posed so that only one face of the finished 
bo?rd is flat 

5. A process as claimed in claim 1, in 
which the board extruded from die die de- 

40 vice is caused to pass between a pair of 
opposed, air or water cooled metallic cooling 
setting devices whose opposed faces have a 
plurality' of suction holes for drawing the 
facii ts of the board against opposed faces 
45 whilsrthe extruded board is cooled, the thick- 
ness of die finished board being determined 
by the distance between said opposed faces of 
the cooling/setting device. 

6. A process as claimed in .claim 1 in 
50 which the extruded board is transported 

from the extrusion die device by a metallic 
cooling setting device having a face with a- 
plurality of suction holes for drawing one 
facing of the board against said face during 
55 cooling to maintain that facing flat whilst 
the other facing of the board remains ex- 
posed. 

7. A process as claimed in claim 1, in 
when two parallel synthetic resin boards are 

60 ex&r.ded simultaneously with excess 
matrjial portions which interconnect the 
lateral edges of the boards, and one of the 
extruded boards is caused to pass between a 
first metallic cooling body and an air cooled 
65 intermediate metallic cooling body and the 



other board is caused to pass between said 
intermediate cooling body end a second 
metallic cooling body, said first and second 
cooling bodies being cooled by air ox water, 
and the extruded boards are cooled and set 70 
by die cooling bodies while said excess 
material portions prevent lateral shrinkage of 
the boards and thereafter said excess material 
portions are cut off. 

8. A process as claimed in claim 1 in which 75 
the board is extruded in a cylindrical shape. 

9. A process as claimrd in claim 8 in which 
the cylindriform board is cut longitudinally 
and flattened out before cooling is com- 
pleted. 80 * 

10. A process as claimed in claim 1, 2 
or 8 in which air is supplied intermittently 
to said cells. 

11. A process as claimed in claim 1, 2, 3, 

5 or 6 in which a member such as cloth, 85 
paper or synthetic resin material which is 
different from that of the extruded board 
is applied between a metallic endless belt and 
the extruded board and laid on the surface 
of the board while the board is moved along 90 
by said metallic endless belt. 

12. Apparatus for producing a synthetic 
resin board comprising an extrusion head con- 
taining an extrusion chamber and provided 
with an extrusion orifice and a material inlet 95 
connected to the extrusion chamber, a core in 
said extrusion head, said core being divided 
into a plurality of mandrels at said extrusion 
orifice, said mandrels being spaced from one 
another and from the walls of the extrusion 100 
orifice to form ceils in the board separated 

by longitudinal partition walls, each mandrel 
having a passage for the supply of air or filler 
material to the cells and a cooling and setting 
device having faces by winch it is adapted 105 ,% 
to engage the opposite facings of the extruded 
board for cooling the board at a thickness 
determined by the distance between the faces 
of said cooling and setting device. 

13. Apparatus as claimed in claim 12 in 110 
which adjusting means are disposed between 

the extrusion orifice and the extrusion cham- 
ber for adjusting the magnitude of the 
spaces between the mandrels and the orifice 
wall and control plates provided at the front 115 
of said head for controlling the width at the 
' outlet end of said spaces. 

14. Apparatus as claimed in claim 12 or 
13 in which the cooling and setting device 
comprises a pair of perforated endless 120 
metallic belts, rollers for driving said belts 
and opposed suction chambers for applying 
suction to the perforations. 

15. Apparatus as claimed in claim 12 in 
which a pair of cores is disposed in parallel 125 
relation to each other within said head, each 
being divided into a plurality of mandrels at 
said orifice and in which the cooling and set- 
ting device comprises (front cooling and rear 
cooling devices, a plurality of air passages 130 
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provided in said front cooling and rear cool- 
ing devices, air supply pipes communicating 
with, said air passages, each of said front 
and rear cooling devices comprising a pair of 
outer cooling members and an intermediate 
cooling member and the position of said outer 
cooling members being adjustable relative to 
said intermediate cooling members. 

16. Apparatus as claimed in claim 12 in 
which the extrusion bead is cylindrical and 
has an outer extrusion wall and an insert disc 
having an inner extrusion wall and die core 
is annular and its mandrels are disposed in 
the annular space between said extrusion 
walls. 

17. Apparatus as claimed in any of claims 
12 to 15 in which the cooling and setting 
device is adjustable to vary the distance be- 
tween said 'faces thereof. 

18. Process for continuously producing 
synthetic resin boards substantially as herein- 



before described with reference to the accom- 
panying drawings. 

19. Apparatus for producing a synthetic 
resin board substantially as hereinbefore des- 
cribed with reference to and as illustrated in 
Figs. 10 to 13 of the accompanying drawings. 

20. Apparatus for producing a synthetic 
resin board substantially as hereinbefore des- 
cribed with reference to and as illustrated in 
Fig. 14 of the accompanying drawings. 

21. Apparatus for producing a synthetic 
resin board substantiaUy as hereinbefore des- 
cribed with reference to and as illustrated in 
Figs. 16 to 18 of the accompanying draw- 
ings. 

22. A synthetic resin board when pro- 
duced by the process claimed in any of 
claims 1 to 11. 

W. P. THOMPSON & CO. 
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